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Endoscopic third ventriculostomy has significantly
reduced the proportion of hydrocephalic patients need-
ing a permanent ventriculoperitoneal (V-P) shunt, but
only obstructive type and some subtypes of com-
municating hydrocephalic patients are eligible for this
non-shunting diversion procedure [1]. Most patients
with communicating hydrocephalus or normal pres-
sure hydrocephalus eventually require surgical inter-
vention for V-P shunt implantation. However, potential
complications are of great concern to both patients and
neurosurgeons. These include acute and chronic sub-
dural hematoma, slit ventricle syndrome, intracranial
hypotension, infection, and hemorrhage that may occur
after V-P shunt implantation [2]. Ordinarily, the inci-
dence of shunt complications greatly decreases after
6–12 months of shunt implantation. Herein, we report
a rare case of a late V-P shunt complication caused 
by repetitive manual pumping of the reservoir, which
is a common procedure for determining the patency
of a V-P shunt.
CASE PRESENTATION
A 73-year-old male patient had a history of diabetes
mellitus and hypertension, under regular medical
control. He developed a sudden onset of severe and
explosive headaches, accompanied by neck stiffness,
9 years before his current presentation. Brain computed
tomography (CT) imaging revealed a diffuse subarach-
noid hemorrhage (SAH) caused by a large ruptured
left internal carotid artery aneurysm. He subsequently
underwent a planned craniotomy to clip the aneurysm
on the second day. The patient made an uneventful
recovery and was discharged with a favorable func-
tional outcome and the ability to independently carry
out daily activities. During regular follow-up visits to
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A manual pumping test is commonly used to verify the patency of a ventriculoperitoneal (V-P)
shunt. Complications occurring after manual pumping of the reservoir are rare. Here, we report a
73-year-old male hydrocephalic patient who had undergone uneventful V-P shunt surgery 9
years ago. He developed a cerebellar hemorrhage after repetitive pressing of the shunt reservoir.
The clinical manifestations, characteristic radiologic images, treatment outcome, and possible
mechanisms of this late complication are presented. The risk of massive cerebrospinal fluid over-
drainage after repetitive manual pumping of the V-P shunt reservoir, which can contribute to the
formation of a cerebellar hemorrhage, warrants special attention and hydrocephalic patients and
their caregivers should be informed and educated about this potential complication.
Key Words: cerebellar hemorrhage, cerebrospinal fluid overdrainage, 
ventriculoperitoneal shunt
(Kaohsiung J Med Sci 2009;25:29–33)
Kaohsiung J Med Sci January 2009 • Vol 25 • No 130
C.Y. Huang, Y.C. Hung, S.H. Tai, and E.J. Lee
the outpatient clinic, progressive mental deterioration
and gait difficulty were noted. Follow-up cranial CT
images showed ventricular enlargement with periven-
tricular lucency, consistent with communicating hydro-
cephalus. He was admitted to this hospital again and
received a ventriculoperitoneal shunt with a low pres-
sure threshold (1–50mmH2O) 3 months after the initial
SAH. The patient again recovered well and returned
to independent daily activities. During the admission,
the patient’s wife observed that medical personnel
performed a manual pumping test by pressing the
reservoir of the shunt to evaluate shunt function. She
occasionally pressed the reservoir to ensure the patency
of the shunt device. Two years after the initial aneurysm
rupture, the patient experienced another episode of left
supratentorial infarct. He recovered from that stroke,
but had severe sequelae including aphasia, right hemi-
plegia and stupor. A brain CT scan, performed 9 years
after the shunt implantation, revealed no evidence of
cerebrospinal fluid (CSF) overdrainage (Figure 1). Nine
months later, the patient was admitted again due to an
episode of urosepsis. His Glasgow Coma Scale (GCS)
score had deteriorated to 11 (E3V3M5). No headaches
or cerebellar symptoms, such as dizziness, vertigo or
nystagmus, were reported. His daughter, who was 
a nurse at the hospital, was seriously worried about
the possibility of underdrainage of the shunt due to
the patient’s supine position during hospitalization.
She asked her mother to press the reservoir of the
shunt rapidly about 200 times within a period of 10
minutes on the day of admission. The patient yelled
out after completion of the pumping, and his conscious-
ness began to deteriorate to a GCS score of 8 (E2V2M4).
An emergency brain CT scan was arranged and re-
vealed a new hemorrhage within the bilateral cerebel-
lar hemisphere and vermis, without obvious brainstem
compression (Figure 2). Further laboratory studies
showed that the patient’s prothrombin time, partial
thromboplastin time, and platelet count were within
normal limits. A repeated brain CT scan 3 days later
showed a mildly enlarged area of hemorrhage with-
out secondary hydrocephalus (Figure 3). The patient
received conservative treatment and made an un-
eventful recovery with no new neurologic deficits.
His neurologic status returned progressively to his
preadmission level.
Figure 1. Brain computed tomography 9 years after shunt
implantation failed to detect any overdrainage of the shunt.
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Figure 2. Brain computed tomography at the episode of hemor-
rhage showed: (A) bilateral subdural effusion (arrows); and (B)
bilateral posterior fossa hemorrhage, consistent with a zebra-type
cerebellar hemorrhage caused by shunt overdrainage.
DISCUSSION
V-P shunt implants have been widely used for the
treatment of patients with communicating hydroceph-
alus [2]. A V-P shunt operation is one of the neuro-
surgical procedures most frequently associated with
short- and long-term complications. Possible long-
term complications have been reported to be closely
related to shunt obstruction, underdrainage or over-
drainage, and include shunt malfunction, subdural
hematoma, and intracranial hypotension or slit ventri-
cle syndrome (2). Cerebellar hemorrhaging remote to
the operative field is a very rare complication with an
incidence ranging from 0.29% to 0.5% during the acute
postoperative period [3–10]. The exact pathogenesis of
remote cerebellar hemorrhage after supratentorial
surgery has not been well characterized [3,10–16]. In-
creasing evidence, however, indicates that this zebra-
type hemorrhage may be attributed to acute massive
CSF drainage [1,2,5,7,8,15,17–22]. Most cases occur rap-
idly after massive surgical drainage of the CSF during
the operative or early postoperative periods. A possible
cause of this type of hemorrhage is a cerebellar shift
caused by CSF overdrainage that subsequently leads
to over-stretching of the superior vermian veins and
increased venous transmural pressure [5–8,10,22–26].
Massive CSF drainage may induce a characteristic
zebra-type cerebellar hemorrhage that typically occurs
within the superior folia of the bilateral cerebellum
and vermis. In the present case, we noted a character-
istic distribution of the cerebellar hemorrhage within
the superior folia on both sides of the cerebellum and
vermis. At the beginning of his hospital stay, the patient
had neither headaches nor cerebellar symptoms, such
as dizziness, vertigo or nystagmus. However, he later
cried out in agony, indicating a severe headache, and
his consciousness deteriorated soon after the comple-
tion of pumping. It therefore seems likely that this
cerebellar hemorrhage occurred soon after massive CSF
drainage, caused by repeated pumping of the V-P
shunt reservoir. After a thorough review of the litera-
ture, we failed to find any similar reports of zebra-type
cerebellar hemorrhages following repetitive manual
pumping tests of the shunt reservoir. Thus, this patient
may represent the first reported case of a remote cere-
bellar hemorrhage occurring after multiple manual
pumping tests of a shunt reservoir occurring a long
time after V-P shunt surgery.
This patient was implanted with a low pressure
system V-P shunt (Medtronic type 42544, PS Medical,
Santa Barbara, CA, USA), with a reservoir volume of
0.6 mL. Two hundred tests of the reservoir by manual
pumping within a period of 10 minutes would pump
approximately 120 mL of CSF directly into the peri-
toneal cavity. In additional, the patient had minimal
subdural effusion which would suggest intracranial
hypotension, as shown in Figure 2 [16]. Thus, rapid
CSF overdrainage, combined with intracranial hypoten-
sion, would eventually result in a zebra-type cerebellar
hemorrhage and subsequent impaired consciousness.
Although cerebellar hemorrhages are generally
life-threatening conditions, patency of the V-P shunt
may prevent further formation of secondary hydro-
cephalus resulting from hematoma compression to
the aqueduct of the Sylvius. In addition, most reported
Cerebellar hemorrhage following CSF shunt pumping
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Figure 3. Brain computed tomography 3 days after the episode
showed mildly enlarged hematoma (arrow) but no secondary 
hydrocephalus.
cases of this particular type of cerebellar hemorrhage
have self-limiting clinical courses that do not usually
progress to induce tonsillar herniation. Accordingly,
most such hemorrhages can be treated conservatively
with serial assessments of neurological status and
brain images [12].
We report a very rare case of a zebra-type cerebellar
hemorrhage occurring after repetitive manual pump-
ing of a V-P shunt reservoir. The risk of massive CSF
overdrainage after repetitive manual pumping of the
V-P shunt reservoir, which may have contributed to
the formation of the cerebellar hematoma in this case,
warrants special attention, and hydrocephalic patients
and their caregivers should be alerted to this potential
complication.
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反覆按壓腦室腹腔引流管貯液囊後產生的
小腦出血併發症
黃致遠  洪裕昌  戴世煌  李宜堅
國立成功大學醫學院附設醫院  外科部  神經外科
我們提出一位七十三歲的男性病患，因為左側內頸動脈血管瘤破裂合併蜘蛛膜下腔出
血，而接受腦動脈瘤夾扼手術，治療後順利康復。術後三個月，因為漸近性智力衰退
及步態不穩而診斷出水腦症，患者接受腦室腹腔分流術治療，我們使用的是 
Medtronic 低調節壓的引流管，病患回復情況良好。兩年後，患者因左側天幕上腦梗
塞而有右側偏癱及失語症之後遺症。腦血管手術九年後，病患因為泌尿道感染合併敗
血症而意識狀態改變 (昏迷指數為 11 分，E3V3M5)，患者的太太誤以為按壓貯液囊
引流脊髓液可改善意識狀況而反覆按壓，但反而使病患陷入深度昏迷，腦部斷層掃描
顯示腦脊髓液過度引流及雙側小腦蜘蛛膜下腔出血，經過藥物治療後，患者意識慢慢
回復，而順利出院。此個案提醒神經外科醫師，對於接受腦室腹腔分流術的水腦症患
者，要給病患及其照顧者良好的衛教，避免過度按壓引流管貯液囊而可能發生腦脊髓
液過度引流及小腦出血等併發症。
關鍵詞：小腦出血，腦脊髓液過度引流，腦室腹腔分流術
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